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Investigation of moisture distribution in new pottery irrigation (steam-
pottery)

Yaghob Karimi!, Hamed Nozari?*, Alireza Mehrabani Bashar®, Mehran Sepiddast®, Ferdos Rahimi
Dehgolan®, Zhino Bahmani?, Zahra Salimi® , Aygin Omidi®

Regarding the scarcity of water resources in arid regions of the world, using more efficient irrigation
systems is essential in agriculture .Possible option for improving agricultural water productivity is the
irrigation method using steam- pottery system. This study introduces a new method of pottery irrigation
system that is capable of transferring moisture and nutrients into the soil. The experimental system
consisted of two clear plexiglasses with the dimension of 130 x 40 x 40 cm. The clay pipes were used
in each of the boxes had the same dimensions (length 90 and diameter 5 cm). Perlite-coco peat is used
as a soil. The volumetric moisture content of the soil was measured by using an analog moisture meter.
The data recorded by the sensors were analyzed in both the steam-pottery system, and the water-pottery
system. The results show that the distribution of moisture is uniform for both of them, in terms of time
and space. However, the amount of moisture in the steam-pottery system is less than water-pottery
system. The result is that in the steam-pottery system, the water demands of the plant are met, with total
water use less than it was in the water-pottery system. Other advantages of the steam-pottery system
over the water-pottery system are that the pipes are not clogged and their service life is greatly extended.
Keywords: Steam, Clay Pipe, Irrigation System, Moisture Distribution
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1.  Introduction

Regarding the scarcity of water resources in arid regions of the world, using more efficient irrigation
systems is essential in agriculture. The study of moisture distribution in improved traditional irrigation
systems, and their comparison with modern systems has attracted the attention of researchers in recent
decades. Due to the irrigation method based on water vapor and pottery has not been presented so far,
the purpose of this study is to investigate the moisture distribution pattern in soil by new pottery
irrigation (steam-pottery).

2. Materials and Methods

The experimental system consisted of two clear plexiglasses with the dimension of 130 x 40 x 40 cm.
The clay pipes were used in each of the boxes had the same dimensions (length 90 and diameter 5 cm).
Perlite-coco peat was used as a soil. The volumetric moisture content of the soil was measured using an
analog moisture meter. The desired moisture was transferred to the clay pipes by using a steam
generator. Humidity detection sensors were used to investigate the moisture distribution. These sensors
were located in the beginning, middle and the end parts of the clay pipe. The sensors were installed with
a distance of 1 cm to the clay pipe. Each of the sensor node recorded 18000 data. The recorded data
were analyzed using SPSS software and t-test.
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3. Results

The data recorded by the sensors were analyzed in both the water vapor saturation (the steam-pottery
system) and the water saturation (water-pottery system). The results show that the distribution of
moisture is uniform for both of them, in terms of time and space. However, the amount of moisture in
the steam-pottery system is less than water-pottery system. The result is that in the steam-pottery
system, the water demands of the plant are met, with total water use less than it was in the water-pottery
system. It should be noted that in the steam-pottery system, moisture transfer takes place in a molecular
form and is based on the fact that the steam of water is injected into the soil when the plant needs water.
As a result, there is no excess moisture in the system and no drainage is occurred.

4.  Discussion and Conclusion

The results show that the distribution of moisture is uniform for both of the steam-pottery system, and
the water-pottery system. The steam-pottery system, in addition to providing soil moisture at the field
capacity, with lower water consumption, has a higher efficiency than the water-pottery system. Other
advantages of the steam-pottery system over the water-pottery system are that the pipes are not clogged
and their service life is greatly extended. In addition, in the steam-pottery system, due to the use of
solute-free steam, it is possible to use saline water and wastewater for irrigation. By reviving this
traditional technique, which is in accordance with the climatic conditions of arid and semi-arid regions,
the moisture and nutrients required by the plant can be transferred to the soil.
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